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Abstract: This study aimed to evaluate stem cell expression (SCE) in endometriotic (E) and non endometriotic
ovarian and endometrial tissues. This study was conducted on 40 women at Al-Azhar University Hospitals,
Cairo, Egypt. The studied women were divided into two equal groups, group 1 with ovarian endometripoma and
group 2 with normal ovary. Ovarian and endometrial samples were evaluated by hematoxlin & eosin for
histopathology (HP) and of oct-4 for immunohistochemistry (IH) for SCE. Evaluation of IH parameters revealed
that the most important factors for evaluating SC were arranged as score (Edessy Stem Cell Score=ESS). ESS
of 5 was found to be a cut off point above which SCE showed significant increase. ESS was found to increase
as we go from Pill pattern atrophic endometrium (PAE) to Secretory endometrium (SE) to disordered proliferative
endometrium (DPE) to Simple endometrial hyperplasia (SEH). Endometrioma showed significant increase of ESS
than that of the non endometriomal ovary. Also there was a statistically significant increase of the SCE of the
endometriotic than that of the normal endometrium. It could be concluded that SCE was found to be of highly
significant increase in endometriotic than non endometriotic tissue. ESS was found to be a practical evaluator
of the SCE. The cut off point of ESS is 5 above which SCE showed significant statistical increase.
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INTRODUCTION Multiple studies evaluating patients with endometriosis

Endometriosis is likely to be polygenic and fecundity rate to be around 2.40–3.0 per 100-person
multifactorial, but the exact pathogenic mechanisms are months [4, 5]. However, in women with more severe
still not entirely clear. Recently, adult stem cells have been disease, pregnancy rates are far lower [6]. Ovarian
identified in several tissues, including the endometrium. carcinomas, especially clear cell and endometrioid
These cells are probably involved in the regenerative adenocarcinomas are highly associated with
ability of the endometrial cycle and also in the endometriosis. Atypical endometriosis shows
pathogenesis of proliferative gynaecological diseases, proliferation activity intermediate to those of typical
such as endometriosis [1]. About two-thirds of adolescent endometriosis and ovarian carcinoma, suggesting it is a
girls with chronic pelvic pain or dysmenorrhea have precancerous status [7]. Endometrial stem cells were
laparoscopic evidence of endometriosis. About one-third identified in the endometrioma cyst walls [8, 9]. Stem cells
of these adolescents with endometriosis have have the remarkable potential to develop into many
moderate–severe disease [2]. The consequences of different cell types in the body. Serving as a sort of repair
endometriosis often include pelvic pain and  infertility. system for the body, they can theoretically divide without
The incidence of the disorder is between 6%  and  10%  of limit to replenish other cells as long as the person or
all women and 35–50% of women with pelvic pain and animal is still alive. When a stem cell divides, each new
infertility [3]. Despite the significantly lower fecundity rate cell has the potential to either remain a stem cell or
when compared to women without endometriosis, women become another type of cell with a more specialized
with mild-moderate endometriosis are still able to conceive function, such as a muscle cell, a red blood cell, or a brain
in the absence of any medical or surgical intervention. cell.  Stem cells differ from other kinds of cells in the body.

who undergo expectant management report their
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All stem cells-regardless of their source, have three SGOT, SGPT, Creatinin, INR, PT, PTT& PC. Endometrium
general properties: they are capable of dividing and and ovarian samples were stained with hematoxylin- eosin
renewing themselves for long periods; they are (H & E) to select tissues with ectopic epithelial cells. Serial
unspecialized; and they can give rise to specialized cell sections of the same selected samples, 5-mm thick, were
types [10]. Stem cell expression and rule in the endometrial used for IH. Commercially available monoclonal
cells are not well studied and are in need for more antibodies (m Ab) were used for the detection of oct-4
evaluation. (Santa Cruz, Santa Cruz, CA).

The main objective of this work is to evaluate SCE in
E and non endometriotic ovarian and endometrial tissues. RESULTS

MATERIALS AND METHODS Evaluation of the sce revealed that the most

This cohort prospective  study  was  conducted at that the number of clinically abnormal cases in group 1
Al-Azhar University Hospitals and Al Azhar Regenerative was significantly higher than those in group 2 (except for
Medicine International Center (ARMIC). It included two those with adenxial cyst and RVF uterus). Table 3 shows
groups: that the cut off score of the endometriomal tissue of the

Group 1: (patient) = 20 patients with ovarian abnormal cases with ESS <5 were significantly higher than
endometrioma. those with ESS 5(except for those with RVF uterus).

Group 2: (control) = 20 patients, non endometriotic. between the clinical conditions and the endometrial HP

Inclusion Criteria: 20 to 40 years and did not receive shows that ESS of the SHE, DPE, SE and PAE were of
hormonal treatment for three month. Exclusion criteria: grade C, B, B and C and A, respectively. The number of
Diabetes mellitus, cardiovascular and kidney diseases, cases of the different endometrial patterns showed
adenomyosis, uterine fibroid endometrial carcinoma and insignificant difference between the two groups except for
poly cystic ovary (PCO). the DPE pattern. All endometriomal tissue showed ESS <5

All patients were submitted to complete history while out of the 20 normal ovarian tissue cases, 19 (90%)
taking, general, abdominal and local examinations, were found to have ESS < 5. All the differences were
ultrasound   examination.    Routine    investigation:   CBC, statistically highly significant as shown in Table 6.

significant factors are shown in Table 1. Table 2 shows

clinically abnormal case was 5. The number of clinically

Table 4 reveled that there were no significant correlations

pattern (except for few cases shown in the table). Table 5

Table 1: Edessy Stem Cell Score (ESS).
Score factor 0 1 2
Intensity of stem cell marker. Negative to mild Moderate Strong
Percentage of stained cells. 0 0-50% >50-100%
Focality None Focal Diffuse
Distribution None Epithelial or mesenchymal Epithelial and mesenchymal
Localization of positive stained cell None Cytoplasmic or nuclear Cytoplasmic and nuclear

Table 2: Clinical abnormalities.
Group Groups
----------------------------------------- -------------------------------------------------------------------
Symptoms and exam Patients Control P-value
Symptoms
Congestive.dysmenorrhea 9(45%) 0(0%) <0.01
Dyparunia 9(45%) 0(0%) <0.01
Chronic pelvic pain 13(65%) 5(25%) 0.059
Irregular menstrual cycle 7(35%) 15(75%) 0.088
Bimanual exam
Pelvi abdominal mass 5(25%) 0(0%) <0.01
Adenxial cyst 15(75%) 6(30%) 0.049
RVF 4(20%) 0(00%) <0.01
Speculum exam
Unhealthy 7(35%) 6(30%) 0.782
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Table 3: Endometriomal ESS according to the clinical pictures
ESS
-----------------------------------------------------------------------------------------------------------------------

C/P 5 <5 P
Dysmenorrhea = 9 (45%) 0 (0%) 9 (45%) <0.01
Dysparunia = 9 (45%) 0 (0%) 9(45%) <0.01
Chronic pelvic pain =13 (65%) 0 (0%) 13(65%) <0.01
Irregular cycle = 7 (35%) 0 (0%) 7(35%) <0.01
Pelvi abdominal mass = 5 (25%) 0 (0%) 5(25%) <0.01
Adenxial cyst = 13 (65%) 0 (0%) 13(65%) <0.01
RVF = 4 (20%) 1 (5%) 3(15%) 0.317
Unhealthy CX = 7(35%) 0 (0%) 7(35%) <0.01

Table 4: Correlation of endometrial HP and CP.
P value
----------------------------------------------------------

HP SEH SHE SE
---------------------------------------- Vs Vs Vs
C\P SHE SE PAE SE AE PAE
Dysmenorrhea = 9 (45%) 5 (25%) 2 (10%) 2 (10%) 0.449 0.449 1.000
Dysparunia = 9 (45%) 4(20%) 2 (10%) 3 (15%) 0.683 0.862 0.893
Chronic pelvic pain =13 (65%) 4(20%) 4(20%) 5 (25%) 1.000 0.888 0.739
Irregular cycle = 7 (35%) 1 (5%) 1 (5%) 5 (25%) 1.000 0.251 0.251
Pelvi abdominal mass = 5 (25%) 2(10%) 3 (15%) 0 0.655 <0.01 <0.01
Adenxial cyst = 15 (75%) 5 (25%) 3 (15%) 7 (35%) 0.480 0.564 0.206
RVF = 4 (20%) 2(10%) 1 (5%) 1 (5%) 0.564 0.564 1.000
Unhealthy CX = 7 (35%) 3 (15%) 1 (5%) 3 (15%) 0.317 1.000 0.317

Table 5: Endometrial HP and its ESS.
HP ESS G1 G2 P-value
Simple endometrial hyperplasia(SEH) =20 C 7(35%) 13(65%) 0.264
Disordered proliferative endometrium(DPE) =3 B 00(%) 3(15%) <0.001
Secretory endometrium(SE) =8 4B,4A 6(30%) 2(10%) 0.288
Pill pattern atrophic endometrium(PAE) = 9 A 7(35%) 2(10%) 0.182
Grade A: 5/10 -------- Grade B: 6-7/10------ Grade C: 8-9/10

Table 6: ESS of endometrioma vs normal ovary
Group 1 Group 2
--------------------------------------- -----------------------------------------

EISS No % No % P-value
5 0 0 18 90 <0.001

<5 20 100 2 10 <0.001
P-value <0.001 <0.001 --

Fig. 1: Ovarian endometriotic cyst lined by multiple Fig. 2: Ovarian endometriotic cyst lined by variable sized
variable sized glands lined by cuboidal cell layer endometrial glands lined by cuboidal cell layer
(X200 H &E stain). (X200 H & E stain).
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Fig. 3: Endometrial tissue showing mild OCT4 positivity Fig. 6: Ovarian endometriotic cyst showing strong
of endometrial glands (Oil immersion). diffuse Oct3 stem cell marker positivity of its

Fig. 4: Endometrial tissue showing moderate focal OCT4 increased (four-fold) in proliferative compared to
stem cell marker positivity of both endometrial secretory endometrium. Musashi-1 expressing stromal cell
glands and surrounding stroma (X1000 Oil and cell group numbers  were  significantly  increased
immersion). (five-fold) in both endometriotic compared to secretory

Fig. 5: Endometrial tissue showing diffuse strong endometriotic than non endometriotic tissue. ESS was
positivity of OCT4 stem cell marker found to be a practical evaluator of the SCE. The cut off
immunohistochemical staining (X1000 oil point of ESS is 5 above which SCE showed significant
immersion). statistical increase.

endometrial gland lining (X1000 oil immersion).

DISCUSSION

Our study showed that ESS of the SEH, DPE, SE and
PAE were of grade C, B, B and A and A respectively, that
is to say that sce increases as we go from PAE to SE to
DPE to SEH. Yilmaz et al. [11] reported that the c-Kit
expression and Immunostaining was mostly focal and
weak in the normal endometrium and was mostly diffuse
and strong in the simple and complex endometrial
hyperplasia. Gotte et al. [12] found that the number of
Musashi-1 expressing cell groups was significantly

endometrium. A weak to moderate, diffuse cytoplasmic
glandular staining was observed in 50% of the
endometriosis cases and in 75% of the endometrioid
carcinomas compared to complete absence in normal
endometrial samples. On the other hand, Massako et al.
[3] found that expression of the NAC1 in the glandular
cells was significantly higher in the early and mid
proliferative phases than in the other menstrual phases
and endometrial hyperplasia.

CONCLUSION

SCE was found to be of highly significant increase in
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